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HACCP for an AD facility

1. Daily Checks

e Check all lids and covers are sound and closed after daily feed completed
o Check that all areas are clean after feeding

e Check visually that all gauges and automatic controls are working

e Check visually and audibly that digester mixing is working correctly

o Check that digester temperature is correct

e Check the pasteurisation recording system

e That daily log book is filled

e That gates are closed after visiting the site

That pipes, pumps, valves and tanks are sound
That reception area drains are clear
e There is no sign of vermin, if there is take remedial action
e That level monitors are working correctly
e That fences and gates are in good order &

2. Weekly Checks
L]
L]

O/‘
é&

3. Areas classified as Dirty
e Reception areas during reception of wastes and untd&\gﬁ@led and clear of debris after delivery
» Dirty clothes store >

N
o Storage tanks for untreated waste °
o Site dirty water collection tank and dedm@%@@ump
e All equipment used pre- pasteunsanon
e Pasteurisers before pasteurisation pr@%@% 1s completed

&°

4. Areas classified as clean éé:‘\
e All areas and equipment not cléSsified as dirty, in particular
o Pasteurisers after pasteurisation is complete and all equipment post pasteurisation
» Long term digested liquid storage tank and pump and pipework to the long term store
o Fibre shed
e Control area

5. Managing risk of cross-contamination between clean and dirty areas

e Operatives will wear designated dirty clothing when receiving deliveries of non farm material,
operating and maintaining dirty equipment or otherwise working in dirty areas or with dirty
equipment

e Operatives when dressed in dirty clothes will not travel into clean areas

e All vehicles that pass into dirty areas will have their wheels washed before leaving that area

e All delivery vehicles will unload over an area designated as dirty and have any debris from the
delivery washed off before leaving the dirty area

* Any splashes created during delivery, feeding or maintenance will be washed down
immediately after operations are completed

e During maintenance and servicing of dirty equipment care will be taken to ensure that any
waste material contained in them is cleaned out into other dirty areas.
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e All dirty areas drain into the dirty water collection tank. The contents of this tank are
transferred by dedicated pump and pipes into the feeding system for the digester and
pasteuriser system

s The pasteuriser will not be emptied unless it has achieved the correct time and temperature
parameters

6. Deliveries of waste material

All reception areas have concrete surfaces and drain into the collection tank.

Care will be taken to ensure that

o all personnel that will oversee the delivery dress in clothing (boots, gloves and boiler suit) that
are dedicated to such purpose

e the collection tank is empty before delivery commences

e adelivery vehicle parks in such a way that the unloading point is over the concrete reception
area.

e all hoses are sound and connected and positioned correctly

o there is sufficient space in the reception/storage tanks to receive the material

» that vehicles are free of debris after delivery is complete

e that any spillage is cleaned immediately after delivery, by shovel either directly into the
reception pit, and by washing down &

» wash footwear and gloves, if contaminated, on reception ﬁs

e pump empty the collection tank into reception pit afasif delivery and washing down

o all lids on tanks are closed og'? &
e remove dedicated clothing and place in store 8&‘?@&% overalls for washing if necessary
S
P &
&
7. Records 69

e All waste from non farm sources wﬁ‘lg(ﬁlly be taken for treatment if it has a delivery docket,

that states the date, the quantity and tygf€ of waste and provides the name and address of source of

the material and the transport company, and is signed by an authorised person from each.

e A waste reception certificate is raised for all deliveries of non farm waste. This certificate

states the date received, the type and quantity of waste and from whom it was produced. The

reception cert is signed by an authorised person from the AD facility.

o A feedstock log book will be kept which will record

a) All deliveries of farm waste to the facility including the date, the type and volume of
material, and who delivered it to the facility

b) Volumes of non-farm waste received by the facility

¢) Daily feed volumes

d) Amount pasteurised each day

e) Volumes of fibre removed from site, and on what date, by whom and to where

f) Amounts of liquid fertiliser removed from site, by whom, on what date and to where

g) Details of any analysis of material that is undertaken or provided

h) Details of any materials (time, quantity, type, how and to where) other than the processed
products that have to be removed from the site

o A process log book will be kept which will record
a) that all procedures during reception of waste and feeding the digester are maintained
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b) that daily and weekly checks have been carried out

c) process observations

d) changes in method of process management

e) any remedial action that was taken at any time

f) details of when, where and type of vermin if found and the remedial action taken

8. Vermin control policy

No waste will be left in any location where vermin can access.

Any spillages that occur will be cleaned immediately

Visual checks will be carried out weekly to see if there are any rats on the site, if any sign is
apparent then poison or other methods to remove them will be undertaken.

9. Ensuring particle size and pasteurisation has been achieved
Is technology dependant and therefore the HACCP will vary from site to site

10. Contingency plans for digestion process difficulties or failure

Chemical contamination (eg high level of bleach) of the feedstock can cause process problems.
Waste will only be taken from regular and reputable suppliers, whg have been made aware of the
important issues regarding waste quality. However if a bad batcg\ﬁ%oes get delivered without
notice, the action to be followed will vary with each site. &

o [fthe digester is given time to recover and the tem \\:it‘ﬁ?\e is maintained generally the process
will continue and soon return to normal performancgfég

e The contaminated waste can then either be r X to the supplier for them to deal with or
possibly could be fed to the digester at a dimi Q&@i@a rate.

Foaming o* Q §
Foaming of digesting material can occ cﬁQ
o Too much fat/vegetable oil is fed \

e The feed diet is changed rap1dd§~‘

e The digester pH drops too low (which can occur if the digester is fed too much of a material
that breaks down easily)

e Mixing fails

e Digester temperature falls

Foaming is generally controllable by increasing the mixing and ensuring that a temperature of
around 40C is maintained in the mesophyllic process, and postponing feeding the digester till
foaming diminishes.

If foaming cannot be controlled by the above measures, the material will expand, so there must be
a safety system, which allows the foam to escape as a digester is a closed vessel. If the
pasteurisation process is pre-digestion this is not an issue as far as the ABP regulations are
concerned. If pasteurisation is post digestion then the foam must be contained and returned to the

digester or pasteuriser as soon as possible.

Process failure
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It is most unlikely that there will ever be a complete process failure if the feedstock contains a
larger proportion of farm waste than off farm waste. This is because the bacteria in the process
occur naturally and a wide variety of bacteria families are present in animal manures. Therefore
generally if the digester continues to be fed slowly with the farm waste it will recover in time.

Loss of performance in process
This would result in a decrease of gas production from the digesters. Therefore there must be an
alternative source of heat for the pasteurisation process other than that created by using the biogas

11. Security of the AD facility site
The site will be suitably fenced.

Animal intruders

In the unlikely event of any animal breaking into the facility area, there would be no risk of harm
to the animal as there is no place they could have access to the waste and all tanks and roofs are
constructed to withstand the weights and pressures that could be exerted by an animal, and all
surface areas would be clean. &

®é
Human intruders 0

It is always possible, regardless of what measures one tﬁkﬁ:&é\ that human intruders may access the
facility. Therefore the best method of managing thi Q&ls to keep all surfaces clean of waste
material, so that walking over the site should not@i@?e a problem.
63‘\
&P
12. Areas of potential risk and how tlgﬁﬂ?k will be managed
(not already mentioned above) ,\oo
a) Damage to the tanks by vehicles ©
There should be a wheel stop for yghicles backing up to an off-tipping tank
All vehicle movements at the facility will be supervised
b) Burst pipes —
visual checks and quantity monitoring
¢) Valves being opened at the wrong time
Experienced operatives only will operate the facility and each operation will be double checked
before commencement
d) Valves being left open after use
The operative will stay at the facility for at least 10 mins after completing the days operations and
before carrying out the final check that all is in order.
e) Tank over-filling
The first fail safe is the level controls and indicators. The second fail safe is visual observance. The
third failsafe is that any overflow from the tanks should drain into the collection tank.
f) Biogas leaks
Weekly checks of all pipework will be carried out. Biogas is a very smelly gas and is quite
noticeable if escaping, so a smell of gas at the facility would alert one. The risk of explosion from
any escaping biogas is very low, however the areas where there is a potential risk of a gas leak
should be designed to always have good air movement
Issues to be met in ABP regs
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Siting and fencing to keep out animals

Processing under cover

Processing must preferably within 24hrs after delivery

Storage must

Pasturiser cannot be by-passed, should monitor time against temperature, recording devices to
continuously record measurements, safety system to prevent insufficient heating

o Facilities for cleaning/dis-infecting vehicles and containers before leaving dirty area

e Have a own laboratory or use an external laboratory for checking hygienisation achieved
e Equipment must be maintained and where appropriate calibrated by an approved authority
® Processed material must be managed in a way to avoid cross contamination

e Pasteurisation requires max particle size of 12mm and temp of 70C for 60 minutes

e Plants processing only catering waste may use other parameters to be agreed

2 2 o o

Record keeping
e Deliveries to and collections from the site
e Thermographs of the pasteurisation process

e preventative measures against vermin &
o Cleaning procedures and inspection schedules and results (\é\\’“
e Equipment maintenance and calibration & @0\
e Sampling proceedures, schedules and results é?0(:\0\
e Traceability system for all processed goods & §&
o HACCP plan and report (\Q\}@p‘
P&
& &
R
S
S
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1 Description

This material describes the SCADA-structure of a biogas plant. The scope of supply and interfaces
are described in the quotation. This material is not part of an offer and is not a description of the
scope of supply, but it only information to support the plant description.

1.1 Installations

1.1.1.1 Instrumentation
Instrumentation is delivered according to the flow charts and this description.

Flow and energy meters are mounted with flow distances in accordance with the directions of the
supplier.

All instruments, machinery, etc. located in gas classified areas are delivered with approval and are
mounted in accordance with the valid rules for this.

Gas blowers are frequency controlled and delivered as gastight blowers.

Temperature transmitters are mounted in sleeves welded on the tubes in lengths corresponding to
the insulation thickness.
&.
Pressure transmitters (liquid systems) are mounted on pressgl(@ gauge pipes for pressure relief and
constant liquid column. \% @
Pressure gauges are glycerine filled (e.qg. disc dl@pg@ 100 mm, 0-10 bar, 2" pipe thread). A shut-
off valve is mounted in front of all pressure ga@‘@é\e\é}
& @*‘
Thermometers (disc diameter 100 mm ~9 °C) are mounted with pockets.
S
< o®
All indicating instruments will be qu@ed in positions, which can easily be read from the fioor.

o
All pressure switches and lherﬁ’lostals, etc., which are to be operated, are mounted in a height suit-
able for operation.

1.1.2 Electrical Switchboards and Installations

1.1.2.1 Panels

A main distribution switchboard with a field for power meter is installed. Switchboards and control
panels for gas engine, boiler and auxiliary equipmenl are installed.

Panels for receiving station, heating modules and biogas part are installed.

The distribution panel is designed according to EN 60 439-1 and 439-3, while panels and
switchboard for the machinery is designed according to EN 60 204-1.

Panels located in panel / control room are supplied in IP41, while panels for location in machinery
plant are supplied in IP44.
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The SCADA system is made with functions for automatic and manual operation of each motor
starter.

PLC equipmentl is mounted in separate panel field and /O’ for instrumentation is connected in ter-
minals.

Frequency converters are normally localed outside the panels.

Standard components of Western European quality are used in the panel and for machinery com-
ponents.

1.1.2.2 Electrical installations
Electrical installations are performed for the machinery plant.

All other installations such as internal supply cable and medium voltage cable between middle volt-
age switchboard plants are purchased/performed by the Client.

Electricity for machinery and buildings shall be installed in separate cable trays.
Cable trays are supplied in materials suitable for mounting in the specific environment.

All cables from cable trays to electronic components are located g;her in a pipe or a flexible cable.
Alternatively, strips are used. éo

1.2 SCADA System &m@

The SCADA system is based on the 2@&\@&\585 from Seven Technologies A/S.
K
RS
IGSS is running on a standard PC ﬁ\ Windows XP. IGSS is constantly developed and thus fulfil all
requirements regarding opennesg¥’in relation to data exchange with other PC based systems. The
system is designed with one main station and one operator station in the control room. The soft-
ware is installed on standard PC is according to present standard.

The quotation also includes a standard modular PLC system of make as Siemens S7-300 series.
The PLC can be programmed in both off-line and on-line mode, and programming is performed
through a program designed in accordance with approved IEC norm. It is possible to program the
PLCs locally or through a modem.

As shown on the below diagram of the design of the SCADA system, a service modem is installed.
This modem serves two purposes: Service and remote monitoring in connection with ordinary ser-

vice, remote user instruction, updates, etc. and for remote plant operation by the operating crew on
duty.

UPS is installed for supply of PLC and PC with a capacity of 10 minutes of batlery operation. The
figure below shows an example of the configuration for a biogas plant.
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OPTION IGSS SCADA
N P “ 3 W Telephone modem

] .-‘ '1
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CHP-Plant Biogas Plant u Common
PLC Bus
Termals
Instruments
s
&
S
1.2.1 System Software oog? QS‘O
The operating system is Windows XP. IGSS s%sﬁxg% is supplied in a runtime version.
N
&
1.2.2 User Interface KO

OCN
The user interface is an industry stang%@%ser interface with symbols for valves, engines, instru-

mentation, etc. The system is desigrée’g with clear screen pictures which make it possible for the
operating crew to get a quick ove@f?ew of each part of the plant with regard to reading of dynamic
values, functionality and opera1§ possibilities. P&l diagrams are used as a starting points for the
screen piclures for each section. The system is built up as a function hierarchic system.

The SCADA system is secured against unintentional changes of e.g. set points and against operat-
ing errors by means of personal passwords, which give access to defined user and operation levels.

The interface is designed in a logic way with icons and general menus in order to secure a constant
overview of the present operation condition of the plant.

The system is designed as an object orientated system with TAG numbers. An object is e.g. a
pump, a blower, a pump or a valve.

1.2.3 Curves
The system is designed with a number of fixed curves. However, it is very easy for the operator to
set up individual curves with up to 5 analogue values at the time. The values can be selected from a
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list or pointed out by means of the mouse on the screen. Zooming is easily made by means of the
mouse directly on the curve picture.

1.2.4 Reporting

Reports and curves are made on the basis of a proposal, which is forwarded to the Client for ap-
proval. Reports can be printed both automatically and upon request.

1.2.5 Handling of Alarms

Alarms are presented on the screen and on the alarm printer. The system is designed with the nec-
essary safety circuits hard-wired to the safety relays, in order to ensure thal a stop of the plant due
to disconneclion of a safety component requires manual reset of the safety relay on the panel front.
Alarms are registered on the system with time stamping for both on and off acknowledgement of
alarms. The alarms can be divided into several levels.

1.2.6 Equipment for Main Station and Operator Station

The quotation includes two of the below PC's. The hardware is specified at the time of purchase as
the development within PCs constantly moves performance in relation to price. Therefore, the
specification below is intended as an indication only. One of the compulers will be equipped with a
modem to enable remove control by the personnel on duty.

Hardware : 2 GHz Intel Pentium 4 CPU, 512 MB RAM, 80 GB hard disc, CD-RW, 20"
screen, key board and mouse, net card
Printer: Inkjet printer &
Software:Windows XP o»‘@é
S
1.2.7 IGSS Software o%x

The SCADA software is Windows based and 15@ @}nplete system for data acquisition, storage and

calculation of derived values for data from oy stanons The quotation is based on IGSS SCADA

software from seven - Technologies for. Qﬁ{@%tanon and operator stations. Xergi has installed IGSS

SCADA software on energy plants sm&&f&n and thus holds extensive knowledge of this system.
S\

The basis of the software is a rel:@e data acquisition, safe storage of data and functions relevant

for handling of the connected stib-stations.

1.2.8 IGSS Introduction

IGSS is a SCADA system used for monitoring and controlling processes. IGSS is used within a
wide range of areas including waler supply, heat supply, food industry and railway security. More
than 25,000 licenses have been sold since the system was first launched in 1984.

IGSS is a object orientated program. This gives a number of useful advantages for the system de-
signer and the operator. The mast important feature of the system is that a process component
consisting of a number of /O points is treated as an individual object in IGSS. This means that the
system designer and operator has the same understanding of an object and that the characleristics
of the object can be seen and adjusted from one dialogue box. Types and lemplates are other ex-
pressions used in IGSS. Templates are useful for the system designer in the way that he can define
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one template tan the base as many objects with identical characteristics on this template as re-
quired.

1.2.9 Data Exchange

Openness is one of the cornerstones in the IGSS system. Therefore, IGSS supports many different
standards, including DDE, ODBC, OPC, OLE Automation and ActiveX. This makes it possible to
extend IGSS data with 3" party programs. If a large configuration is to be made, it may be required
to define the process components in an external data base and then import the data to IGSS.

1.2.10 Scaling

The possibility of scaling is a key function in IGSS. As the system is based on a genuine cli-
ent/server architecture, it is easy to increase the number of operator stations or the number of ob-
jects in the configuration. If the company covers a large area, remote operator station can be con-
nected by means of dial-up lines or directly on LAN.

When choosing IGSS it is necessary to acquire the number of objects and operator stations re-
quired at present. The number of objects and operator stations can be increased at any time if re-
quired.

1.2.11 Alarm Function

The system includes a conventional alarm list in which all alarms are presented with identification,
etc. The alarm list icon is always visible and the alarm list can be ﬁalled up from all screen pictures
when activating the icon. Notification is given on all incoming aéa‘rms, no matter where the operator
is working in the program; an alarm remains on the screen tﬁﬁil they have been signed for. All

alarms can be printed. oﬁ@,‘\@
H3S
; &Qo§
1.2.12 Login Safety System N
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2 Layout of pictures

In the following you se different pictures from a typical Biogas Plant.

2.1 Overall View
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Figure 1 Overall View
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2.2 Biogas Plant
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2.3 Operation Parameters 1

= =lalx
L
= g
Betriebsparameter 1
- Signaie zum Gasmctor Start Stop
Freigabe Gasmotor, Gas Niveaumessung 80.0 % 40.0 %
Freigabe Gasfackel, Gas Niveaumessung 88.0% 968.0 %
Izchbehilter Setpoimt Varlaul
ROhrweark 1 Laufzeit 80 min 29 min
Rohrwerk 1 Pausenzeit 43 min 0 min
Rihrwerk 2 Laufzait 80 min 28 min
ROhrwerk 2 Pausenzeit  43min 0 min
Bioreaidor Set point Vertaud
Ruhrwerk vorwiirts L aufzeit 210 min 0 min
Mixer Vertauf Pausenzsit 0 min 0 min
Ruhrwerk rilckwirts Laufzeit 8 min 0 min
Mixer riickwiirts Pausenzeit 280 min 121 min
Reinigung transmitter [1bPT2, Offrungszeit 30 sok 0 sek
Reinigung transmitter 11bPT2, Pausenzeit 7200h  1452h
Top ROhrwerk Laufzeit : 30 min 0 min
Top Ruhrwerk Veriauf Psusenzeit ' ~ 30min 0 min
Top Rihrwerk stop delay after filing . 5 min
Entieeren Ubet ITHPUS und HbMV?
Zeit zwischen Entleerungsn 30min 19 min
Entleeren zu 1530 em
g‘.
<>
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Fig. 3 Operation Parameters 1 KO
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2.4 Operation Parameters 2

alElx)
Ml
x|
Betriebsparameter 2
—Nachgéthehaltor Set pont Verlauf
Ruhrwerk Laufzeit 18 min 0 min
Rihrwerk Pausenzsit 120 min 34min ?
Reinigung Transmitter [ bPT4, Offnungszeit 30 sek 0 sek
Reinigung Transmitter [1bPT4, Pausenzeit 7200h 1166h
Entleeren Ubat [1BPUS :
Zeit zwischen Entissrunngen 30 min 18 min
Ruhrwerk Laufzeit vor Entieerung 2min 0 min
Entleeren zu 430 em
Alarm Setpoinis au lange Laufael Set povnt
11bPU2 Alerm zu lange Laufzelt 800 sek
11bPU4 Alarm zu lange Laufzeit ' 800 sek
11bPUS Alarm 2u lenge Laufzeit 900 sek
11bPUS Alarm 2u lange Laufzeit 1800 sek
é)lo
& NS
il :
)
4+ \orherige QQ\\\O\"&
o Bernct — Bbpaman — m-ﬁqﬁs\ T Gomfedvenrg =
Fife uber e F1-Taae Q\V S frage-2006 [13 % 51
N
4
Figure 4 Operation Parameters 2 o& O
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2.5 Summing Up

Dalei Bawbelen Anschl Armenderprogramme Barsich Diagramm  Eurve  Optionen Forater  HEfe °
. . x|
1 Bertriebsstunden und Starls
Summierungen |
~Messgerite Haute Gewtern Gesar_m
Gasproduktion reaktor 683 m3 1321m3 | 5201 m3
Véamemengenzihler gasmotor 1+2 0.70 MWh 3.36 MWh 184,68 MWh
Varmemengenzihler gasmotor 142 208.4 m3 367.3m3 20083.5 m3
Elektrische produktion gasmotor 1 4565877 kWh
Elektrische produktion gasmotor 2 - 461082 kWh
Gasmotor 1 Betriebsstunden 028h 1835h 5754h
Gasmotor 1 Starts 3 [ TR [
Gasmotor 2 Betriebsstunden / 396h 161h | 557h
Gasmotor 2 Starts 7 8 15
Gasfackel Betriebsstunden i81h - 084h 245h
Gasfackal Starts 26 8 32
Einpumpen ber Erwrmungsmodul. Mischungsdalen
GUlle vorm Mischtank 7648 kg 105768kg 12786062 kg
GUlle vom Reaktor, Reziralation Okg Okg 601280 kg
Anzahi Mischungen Rezept Nr. 1 A [ 1 14 _ AT
Anzahl Mischungen Rezept Nr. 2 : 7 0 0 0
Anzahl Mischungen Rezept Nr.3 0 0 0
Anzahl Mischungen gesamt 1 14 1755
’JQ.
A\)
<
ry J
\ﬂ 3)
o(;oxé\
Ry Sench _— ——'—m?’? oy [ e
Hife (ber e F1-Taste O Nl 14062006 NI 3906
&
N
. B &FE
Figure 5 Summing Up . 0‘9 (\\o
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2.6 Operation Hours and Starts 1+2

Datei Bawbeten Ansicht Arwenderprogramme  Bersch Duagramwn  Kurve  Oprionen s Ferxter HFa

""’."::::‘.'L"'.:“_"_*_'-:':Jn_.. 2 P —— . = X
Starts und Betriebsstunden 1 Bummsrse |
r..'.!r.: htank Heule Gegten Gasanmt
Ruhrwerk 1 Betriebsstunden 8.84 h 2282h 214814 h
Rihrwark 1 Starts 2 0 1468
Ruhrwerk 2 Betriebsstunden 6.84 h 2282H 92035h
Ruhrwerk 2 Starts 2 0 858
Entiesrungspumpe Betriabsstunden 010h 0568 h §524h
Entleerungspumpe Starts 3 14 1787
Ervrarmungsmodyl
Rihrwerk Betmiebs stunden 980 h 14.88 h 334048 h
Ruhrwerk Starts 3 S 07 %) | o 16885
Zerksinerungspumpe Betriebsstunde 356 h 1431 h 3081.11h
Zerkieinerungspumpe Starts 4 15 1880
Entiserungspumpe Betrisbsstunden 056 h 2.08h 20803h
entieerungspumpe Starts 5 13 1880
Reakior
ROhrwerk Belrisbsstunden 1382h 2385h 4107.33h
Rihrwerk Starts ] 10 1399
Top Ruhrwerk Betriebsstunden 13.65h 24.00h 111262h
Top Ruhrwerk Starts 0 0 48
Entieerungspumpe Belrishsstunden 041h 183h 26841 h
Entleerungspumpe Starts 4 18 2738
&
A
Y(]\'\Q‘J J
oﬁi\o&’é\j Niéchste -+
T N B P m@‘@&*'f&-ﬂm* e =
Mo uber de Fi-Taste RS [e-06-2006 1139 T8
St
S
Figure 6.1 Operation Hours and Starts ’1&9 \{\\o*\
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Bttt stmecmd sz e R——— - x
Starts und Betriebstunden 2
 Nachgarbehiilter Heuto Gestam Gesam?
Ruhrwerk 5 Betriebsstunden 253h 741h 8558 h
Ruhrwerk § Starts 10 26 162
Entleerungspumpe Betrisbsstunden 100h 450h 43,16h
Entieerungspumpe Starts 4 18 161
Lufdosierungsgebléise Betriebsstunden 1365h 24.00h 1173.88h
Luftdosierung Starts 0 0 155
Uberdruckgeblise Betriebsstunden 1365h ~ 2400h 12331 h
Oberdruckgeblése Starts 0 i, 16
Gasletung Gasmotor
Gasgeblise Betriebsstunden 11.60h 2281h 207747h
Gasgeblise Starts 7 7 : 1368
¢ Vorherige \(\é\)‘q
b R R = o S g o= (@ g e e e L s i
Hife Cbow o Fi-Tade Q) D> Ti08-2006 1339%
&30
. . &
Figure 6.2 Operation Hours and Starts 2 Q& é)\}*
v'\\oooék
e
O
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2.7 Heating Module

=18
L
2| x
GomuoinschaRsdaten Aktusil Rezoptdaten Rezept Mischung Sequenz
Start Tageszykdus Zeit | 12.30 1339 | Rezsptor. [+ ] © Tageszykius ltut
Anzahi Misch. Rezept1 __ 14 || 0 | MischungenID Warten 30:;" bis zur niichsten
Anzahl Misch, Rezept 2 0 0 Ruhren im Mischtank 0 min 0 min | ﬁﬁh“r::"&isggtmf
Anzahl Misch. Rezept 3 0 0 Glille vom Mischtank | 7500 kg 7561 kg Tara
Ruhren bei Leerun Ja Gulle vom Reaktor |, Ok Okg Einpumpen Gilite vom Mischtank
.':' ' '_. o ; o vom ; . i 5 %"" S Tara Gllle vom Mischtank
Schneiden bei Leerung Ja fwiirmze L i Elnpumpen Giifle vom Reaktor
Temp. SP reaktor [ 480°C |[ 485°C | Entleerungzu | 200kg Okg Warten auf Temp. Setpoint
Temp. SP Erw. max 500°C Min Rezeptzeit ¢ 102 min 70 min Erwiirmen in Zeit
Temp. SP Etw. min 400°C Rihren Erw.modul 120 min 89 min ~ Entiesrsn
Tomp. SP Erw. fieRend [_43.0°C | "~ ™| ZerdZek Erw.Modul |_120 min 70 min ‘2’:;"""" Rezeptask
Temp. SP Erw. fest 520°C . Mischung Startzeit  [12:30 14-08-08 ] -
Temp. SP, Wahl FlieRend Mischung Stopzeit Eo:oo 00-00-00 —I
Freig. Wirme. 2200 kg &
equenz
Freig. Zerd. 1200 kg
Freig. Rihrw, © 2200 kg
Menge Erw.modul 7101 kg
SP_TErw = SP_Treaktor + 10 x (SP_Trealktor - Treaktor)
rezepte
Rezeptnr. [ 1 ] 2 3 @ Fehlereingabe Rezept 1-3, Menge 2u grofl
RUbren im Mischtank omin | | orn I 0 min ® Fehlersingabe akiusfles Rezept, Mengen zu gro
Gufle vom Mischtank 7500 kg Okg || Okg
Gillle von Reaktor (Rezrk.) O kg O kg O kg
Aufwirmzeit 2min | Omin 0 min &
Ausleeren nach 200kg | 0 kg 0 kg é\\)
Minimum Rezeptreit 102 min 0 min 0 min 6(.(\
Rihren Erw. Modul 120 min 0 min Omin |y
Zerkl Erwiirmungsmodul 120 min | ! 0 min 0 min G \o*
e da et I Ted i B
P&
S é}
. i X Q8
Figure 7 Heating Module &é’ N
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2.8 Gas Blower Controller

=lalx
o]
: e 2 J—— - Ls } x
Regler PID Regler
P - Verstiirkung 1.0
& norne e B
Selpoint sulo 50.0 mBar D - DHT. Zolt 0 sek
B
Selpoint manuell . 200% Regettoleranz 0.5 mBar

Ausgang obers Grerze 80.0 %
Ausgang untere Grenze 0.0 %

Ausgeng Regler A%
Geblise Geschwindigkell | 475%
Prozesswerl 50,8 mBar
Gasgeblase
~——— Setpoim —— Prozesswerle = — —— Geblase Geschwindigkeit

......................

o
) O
Figure 8 Gas Blower Controller Foy \V\«\é"
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2.9 Controller for Oxygen Dosing Blower

=l x
= a l
s - X
Regler
-m 1.0
Man HaFA1 z

" 10 sek
Setpoinlate | 1.00% (> 110m3n| 500 % D - Diff. Zett 0 sek
Setpoint manuell | 100.0 % I> 120m3m| 550% Regeltoleranz 0,10 %

Ausgang obere Grerze | 1000 %
Ausgang untere Grenze 0.0 %
Ausgang vom Regler 450%
Geblse Geschwindigielt [ 46.0 %
Prozesswerle

Geblase

—— Stepont  ——— Prozesswete  —-— Geblasegeschwindigkeit

5, " o é
Figure 9 Controller for Oxygen Dosing Blogjéi\o
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2.10 Controller for Heating Valve on Heating Module
. p——T—- e - alolx

Berwch Diagramm turve Opfionen Ferter e

PID Regler

P - Verstiirkung 20 ‘
| - inlegrationszef | _2sek |
B D - DIff, ZeR 0 sek
Temp. SP Erw. fest 52.0°C Regeltoleranz 10°C
Temp. SP Erw. flieBend 430°C Ausgang obere Grenze 1000 % |
Temp. SP, Wah| . FlieBend|[ 430°C | Ausgang unere Grerze | 00 %
Selpoint manusit 100.0 % 96.7%
Freig. Wrme 2200 kg P '
. . = MM R.ﬂ.f 96.7 *
Prozesswerle 442°C
Motorventl Warmekreis Enwarmungsmodul

——— Prozesswert ~———-  Ventilposition

—— Selpoin

14082006 13:4041

R4
&S
Figure 10 Controller for Heating Valve \&R{\\O
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2.11 Gas Engine

Datei  Bawbaten Anocdt Arwenderprogramee Berech Dagramm turve Opforen - Fencter
ndiaiatconsai e

39.8 mBar Bioggs
ot

J

i

Schoritten

® Gasmotor 1 alarm [
I

@ 81°C
[ I & ® Stérung Nr.
e | Gasmotor 1 i Gasfackel
WQWEE 67°C
P—0 i ®—1 |
@ . . g
Notkiihlsystem
Schornstein
Betrieb
‘ 4 | 461094 kWh
(&) _ 4] © Gasmotor 2 Alam
I Gasmotor 2 gy e
F 28
Hife uber de F-Tacte o° \& Ta08-700¢ i3 41:08
SN
&
’ . & éf
Figure 11 Gas Engine &
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2.12 Service

Globaler Alammreset PLC |  1-> |

System
Festplattenbelagung
35 %

Note Staus PLC 0

PLC-Unr Tag Monal  Jahr Stunden Minulen Sekunden

situetie zen [ 02 |[ 03 |[ 06 ][ 10 ][ 38 ][ 1]
ozt (] o ][ ] ] ]
PLC Unr setzen| 1> |

X4
&
\\6\
*.
&
HFr Gber e F1-Taste \Q N 2037006 111353
S
S
Figure 12 Service &
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2.13 Batch Reports

2 Batch Report - [Biogas anlage] 4 1 e bl e JiA (gl x|
,EB] Filer Redger ndsamt Poster Vindue Hieclp =18 x
Mischung Berichte W =
o,
Vom: |16-02-2006 13:27:14 Aufdatieren I Ansicht Bericht | A % ,
Bis: [18:02-2006 13.27 14 Xerqgil
isch. ezeptn. w.SP ] i [ zu [kal |5 - ,
» L] 1 8000] 0 50,3 503 352 17-02-2006 15:39.00] 17-02-2006 18:13:00)
317 i 7983 0 508 504 350 | 17-02-2006 18.2000] 17-02-2006 2055:00
o L N B i . -
Recetve settiement No R NOM | . /4
Figure 13.1 Overall View of Batch Reports
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Emereid Irish Pork, Blogasaniage
Mischung Berichis

Meschuag ID
Rezepinr

Gytte s om Mesthtank
Gylle vom Reakor
Erwarmunas saipornl
A fwi rmzett
Mischurgzen

Entizerveg zu

RAuhrzen Mschiank
Ruhrzen Ersarmungsmodul

Irrddenerungszed Erwirmungsmodul

Mschung Startzet 1702 2006 16 2000
MAschung Stopzed 17022006 2L 5500

Pt gabe 22CL005 1130 W

&

&
Figure 13.2 Example of Batch Report Q‘féﬁ\’g\
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